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Main objective is the improvement and evaluation of the air quality modelling system EURAD as an instrument for air pollution prediction and the investigation of the impact of changing emissions on air quality over Europe. Air pollution prediction will be improved in cooperation with the German Weather Service (DWD) who is planning to proceed with regular air pollution forecasts using the EURAD-CTM. Selected reference cases will be characterized by the quantification of those processes contributing to the spatial patterns and temporal evolution of trace gas constituents in the troposphere over Europe. Sensitivity studies with emphasis on changes in emissions will be performed to characterize the reference cases with respect to meteorological conditions and chemical regimes. The gas phase chemical mechanism will be evaluated by comparisons with the measurements taken in the atmospheric simulation chamber SAPHIR of the Research Centre Jülich (FZJ; ICG-II). The results of the project will improve the scientific basis of the EURAD system as a reliable tool for the development of air pollution abatement strategies and the planning and analysis of measurement campaigns. The following work has been done in 2001:

1) Implementation of the EURAD system on a PC cluster: air pollution forecasts

Meteorological data made available by NCEP have been successfully coupled to the meteorological driver of the EURAD system. The high performance computers of the FZJ have been used to demonstrate that the EURAD system can be applied to calculate daily forecasts of air pollution. During the year EURAD has been implemented on a PC cluster under LINUX. It was possible to proceed with the forecast to the second nest level. EURAD has been applied to predict the air quality in Europe and North Rhine Westphalia (NRW) within a pilot study in cooperation with the Environmental agency(LUA) of NRW. The results are available to the public by internet (http://www.eurad.uni-koeln.de). Within AFO2000 the EURAD predictions have been performed for the special purposes of CONTRACE (07ATF19) during a measurement campaign in fall 2001.

2) Implementation of MM5.V3; update of emissions

The meteorological model MM5.V3 has been implemented and tested. It can be used instead of MM5.V2. Advantages are e.g. in the availability of spatially highly resolved topography and land use. Data have been compared with land use data made available during the TFS. Emission data have been updated using the EURAD Emission model EEM for the specific requirements of EURAD on the basis of EMEP annual data. The spatial resolution have been improved by a factor of three. In cooperation with the LUA-NRW highly resolved emission data for NRW could be made available and used for EURAD-CTM calculations.

3) Implementation of RACM; Comparison with RADM2; improvement of numerical methods

The implementation of chemical mechanisms have been improved using the so-called KPP method which allows for automatically generation of numerical codes from the reaction scheme. The method has been applied for RACM and RADM2. Both mechanisms have been compared for a summer episode in August 1997. Two numerical schemes also have been compared (QSSA, Rosenbrock). The reaction rates of RACM as implemented in the EURAD system have been examined by the SAPHIR group (ECSTASE) at the ICG-II (Research Centre Jülich). RACM allows for a better treatment of biogenic emitted hydrocarbons as alpha-pinene and beta-limonene. The use of RACM within the EURAD system is the prerequisite to treat the formation of secondary organic particles from biogenic emitted hydrocarbons. This is a prior condition to perform a long-term run for the year 1997 including the formation of secondary organic particles.

4) Long-term simulation; ozone trends; application for LUA-NRW (EU directives)

A long-term simulation is currently underway which includes the European scale and two additionally nest levels zooming out the region of NRW with a horizontal grid resolution of 5 km(Nest 2). The results are currently used by the LUA-NRW for air quality planning with respect to the EU directives. The results are analysed scientifically in cooperation with international working groups in the framework of EUROTRAC (e.g. trends in ozone). Further, this work is the basis for the participation of EURAD within the CAFE programme („Clean Air for Europe“).

5) Scientific analysis of the BERLIOZ episode; chemical indicators; comparison with measurements

Model calculations performed for the BERLIOZ campaign have been compared with measurements. The complete set of the constituents as simulated with the model has been analysed. The Sillman indicator H2O2/HNO3 has been investigated. The temporal change of trace gas concentration caused by chemical net production and flux divergences has been compared. Chemical net production of ozone as calculated during a frontal passage during BERLIOZ has been 4 - 6 ppb/h at an altitude of about 1500 m.

